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(57) Abstract: 

PURPOSE: A word line control circuit of a semiconductor 
memory device is provided, which assures a process margin 
and reduces a sub threshold current by driving the word line 
using a hierarchial negative voltage word line driving method. 
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CONSTITUTION: According to the word line control circuit of a 
semiconductor memory device having a hierarchical word line, a 
main row decoder(10) decodes an inputted row address. In the 
main row decoder, the first switching unit is connected between 
a high voltage and the first self biasing unit where the high 
voltage higher than a power supply voltage is applied as a back 

bias, and the second switching unit is connected between a low voltage and the second self biasing unit where the low 
voltage lower than a ground voltage is applied as a back bias. A plurality of sub word line drivers(21-24) drive a sub 
word line by a signal decoded by the main row decoder. And a word line boosting signal generation unit(30) applies a 
word line boosting signal to the sub word line driver by decoding an inputted upper row address. 
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(74) CHEIffl 0l*S. 0I3S 

(54) "S3 DigEI g^qgj gJEErgj BOTflS 

s bssi esa .nssi-smsi seek! aoi asg Ttis^ lutieim a 3 wee^i :?g Ah§ 

SHl # «?ja|2! xl U SM^EilO|£(chanrel implantation) S0| AhSSKM N-B2I- P-H btt 

OIOI^S ZW 2aaKVPP)a 78a2KVBB)S 217^01 'S^ a 3(hlgh-threshold voltage)^ 2 
£ M2HX1±E11 AfguPI UH^Di! aSSSKVOO) B» a SXia^(VSS) B7J3 AIM *6fll#E 2! 

Mom, »S BO HlOIOig »*l(se If -reverse biasing met hod) e A»*HM. HaSf(VPP) BXBr .« 

as«vBB) sx» ssh aim <*ai#E a^it is 4 sp. 
ass 

£2 

£ 1 S §EH Lil^EIM BSf «EEE! EEKDIbHM M2! £|£E. 

e 2 s e 11901 d» eisa msei 3x121 «EEra npwssi Hreratii- ^Aiotie SS! s^E. 

E 3 S E 22j S9E0IIA1 MS S^ M°J USE. 

E 4 £ E 221 MEOflAI AIM SEEK! EErOltHs SB #Ail «£E. 

E 5 £ E 22] ME01AI SIEEtB ¥±U »4!*S MB #Ail £|£E. 

E 6 "S E 3 a E 52| flSSMAI SH-SqaSTS »fc MSJXI^EiM MB B 

SE. 

< E32J ^fi^gOfl Om ^H2J £g > 

10 : MS CI 3d 

21-24 : AIM SlEErSJ EEiOlbfl 

30 : SIEErS! 6!2 

PM11-PM15, PM21, PM31-PM37 : II|S£ ESJAI^EI 

NM11-NM16. NM21-NM22, NM31-NM39 : 31 S± Mg!73£E1 

INV11-INV12, INV21-INV22 : £]bHE1 



(51) Int. CI. 
G11C 8/08 
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• 

B eSS- BJESI DflSEI §«2| SIEEI2! HCMISOil St]" 32£, fiQ feWt«S ^#^2! LliTiEIH 

as- siEera A»«ka 4 ^s-a afsskm asg ?s*m se e*a umioig ^ 

# Am ^«]#E S5S 4 2J£ BSM OflEEl §«2J SIEEK! HIGH SIS (HI ^ 2 

01 Ch 

ffiEfl MEEI SM?h §2£<W, »SST£g S«tAI?PI EI^GI, HaS" S^HHI £l*B fl S»W 

MCH171I EICH EJEEilAI AIZSOI lOjgTil SI SOD. 

Oil «|8| gSS=>( shallow) q HK3|Oi± S3 Sill AfgsKfl 3S3AI AIZ« THa^SQ. 

HE1LJ OlElt!" ^ eehx|^E12J S^gofg W7| ^q, g 2 n ^EHOfiAjSJ AIM ^E||#E 

(subthreshold) giW S2»JS SBISOI ■ttHttjHCI'. 

[0EW,.0|.S JUS*W ^loH LOEIM 22 ?-IEEh£! EEKMJII AlgAtTI El SICK 
E IS gSH ?|#0fl QFB U7IEIS WEEK! EEHDIfcflg M2! fflSEOIQ. 

OlOfl EAIS Hr2h SOL 0|EEII^(AXi j )g CIH9 S}£ CIHHH)2h £^ Q3Q(1)0I CI39 
S aSQil 2|«|.«E"Eie!(IL)»'?SWI 9m *IEEh°! EEH)IHI(2)B- SftjftKN ?«BCh 

opiai, ?i EEi-si Eadi-Bi(2jfe xioiMoii ssasr (voo)oi ei^ffloi aacunsi #^i!S:(DX)M 

gejsjog oiie^ JEJHAI^E1(Wil)2K TflOIMOU SXia3(VSS)0l °!^E|6f CiaEI(1)2| 

^qAis:(0X)M a E 432S ggsfe E|S^ MBXI AE1(PM1)Sh ±±<HI 33S(VPP)0| ePKIH XIOIM 
7> A1S2J E«2!0II 913 HIS^ egjx|£E1(PM2, PM3)fih 4^ (HI «a2f(VBB)0l fflPIHIl, TflOlM?!- 
A1S2J EaieiQil 913 2!E^ Egjxi^E1(NM2, NM3)ft ^SBCK 017IAI, 2!S± egjx|±Ej 

fflS^ M2HAI^E1(PM3)~ Til 01 ^ (HI 2!^B £!!E^ MajX|^E1(NM1)0)| 2|SH go Q3 

a o)2i s^i!H(ox)CHi net xiicheich sieeehiil)* ?stpi sck 

IEIS± E e j^EKPM2)^ 7fl0IEDil WEEKS (WL)OI aBEIOI $|EEr2! (WL)2J EBVI #EH(HI CCJHJ EIS^ 
Maxi^Ei(PM3)2| 71101 M ^§t!Ch «IEEr2! (»L)2| EII10I §K3I Eil^OIB HIH^ MgH^I^ 

EI(PIC)7|- @ EICH C|3Q(1)2| gqi!s(DX)7|- E||fflOI7l UUSOil K!S^ E?HA|^Ei(PM 
3)^ -g S ^EHM SSSFJI, «EEie!(IL)2| 9H0I g° attOIS KJE^ E?HXI^E^(PM2)7^ g £ El 
Of IIIS^ e?hx!^E1(PM3)§ @ ^E AISQ. 

3!E^ E5HX|^E1(NM3)^ Til 01 M (HI °!^B ulS^ ^XI^Ei (PMI)Qil AjEH^og ggg go p 3 

□ d)2i g^as(DX)0ii ma wicheich weekkwds =?mtm bq. 

2?S^ MgHXI£E1(NM2)£ WEEtS (WL)OI TilOIMOfl 91EICH ?-IEE^J (WL)2J Eill ^EHWI [CIEh 2!H^ 

gaxi^E«MN3)2i Tiiofe asrs sato. ^, *iee^(wl)2| aioi tm amiois a>a^ m?hxi^ 

E1'(NM2)7KB S EICH 2!H± M?H7:i^E1(NM3)e. B 2*S Al?ia, *IEEhSHWL)2J EimOl ^ 31^019 

•ggx E.aa±Ei(NM2)?re 2= eich liickdsi «as(px)7i- ofoi aiaopi [ihschi ?ss^ 

fiBn£E1(NN3£t B S.»M» STflOa. 

OlErS-OI ^?SB g2H 7lftH CQ-E LIITiEIM ?4E£^> EEWIH2I .g5»- Qg&m BCK 

373, «EEr2!(«L)0| a^!E|A| SfS 2$, S° C|3Qi(1)2J S§?4!S(0X)7|- o^OI EOHBOI EIH, UStMs 
SEEI-2! EEh0ltH(2)2J E5HA|>iE1(NM3)^ B ^ EICH, «EEie!"flL)2J SgTOI affl(VBB)S 

^§&Eh. 

CCFEI-Ai, EIS± gaxi^E1(RC)7|- B 2E EICH ^EIXI SfS ?iEEf2J(WL)2J g&s @lgo(shal low) 
«! bhOICH^ aSf(VBB)(OI^IAI£, -0.5V)2S SWBD. 

ys, ?jee^(wl)oi a^Eia§ 3^, ci3P(i)2j g^AiH(ox)^ amoi eich esa^ m?h 

7a^E1(NM3)£ B 25 EIH, KIS^ Ma^|^E1(PM3)^ B S E|CH WEEK! (iL)2| EillOl 3hOI EJS 
(VPP)OI BCh 

C&EFAI , fflB|B 00 H3 a§ °^A1I^ 4^ SI 71! BCK 

Oiaa SEH ^l#^J ?4EEf£] HKISI. UTIEIH aSf WEEK! EEhOIW^ .7)l#^°J $IEEh2l =?S7t 
0K-I7I tmSOil «EEF9! HIT .QXI7I- VI USCHI ^Sfe^J OfaOl Stl BE!" OH-IEI- ^Hl-Ol AJOffl ?4E 
EI-2" EEH3IUI (2)011 Al ^El^ AIM **EI#E( subthreshold) ^Efl HSEI r^^h HS^th B 

(hi cp-Ei- $ais- * air sxiigog g^ssraa 

0IEF .ilS SBtfft -<H*PI ■«« B ira"2| 7ji#5j2J LUTiEIM a^ h ?4EE^i ?SW4B Al-g 

si-oi seek! EEmitHM ^§^^i.g§ oha# «ra»ni, aim iffligE aws SOI^ ^OIEF, 

b ss2i cm ^s-i oiesfa n-ssf p-i hkdioi^s ^ na^(vpp)2i- *ia2J 
(vbb)i -a»8ioi aaH2KVB))» sAia^ h (vss)SM aim .^ai#E agi iofc aoich 

B ^S2J E Cm ^E BfOIOi^j a^g xH^^hCM $IEEI2i EEFOIfcHM ?S&£S« Ha& 
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(VPP)2h»2S(VBB) EWS AIM 2^1 M0|£ 2101 Q. 

"PS & 

2?\ §f«SK?l S ffEJa DilEEl g*|2| ?4E^°] Xfl0it|g~, Tlftst flEEl*!* 9 

& erssa naa s«2i »eek! hichssoji sichai, ^ hioioi±s aaasma £g aasr* 

ol~ HI S = UtOICHg g?l 2^ AK3I0A fill ±*|§ 31EIJI, ^ dK3IOI±3 2733 

9HO aaSTS S!7ISfe 392 HKMOIS ^Efill- fiPl Has AHDIOil X02 ^*l§ 4*901 3§E| 

.01, a^a 3^ gheeo^h ciaa ute me! 3^ assst, &?i one! a? ciaaoii ^joa Q3a a 

dSOil 2tfH AIM BEEFS!* ^SSfe §f4*7H2J AIM «EEhS! ESKDIbH&K «l HK)ICH±3 3S3&MQ 

nasm es:ws hm as hkjichs 49a- spi aasr akhou hi ^ekji 3§eih, m 
uwioiis ■awaaaa us nasra a?wfe m a* ukdigh^i -$b» aasr Afoion wi2 ± 

4B0I SBEIOL BWS g£| DtEfll^M QI39 §KH »E£E! a Hit AIM « 

EEia EEHDILHOil SIEEta as <©a 5^H31 ^ga 2a ^S£3 CfD. 

Ahg^j. ^ g mm t^mt & 11921 us a oig£ s^eshf »ee cfssi &mt sss itn 

HQ ggsfl B 20ICK 

OloK W E£g S2»K)I B ^S^j tf AM* ttNfl tfS»K! »D. 

BSOfl C&S 7U#S} SEEK! ?22| tSSSI OflSEI S«2| $IEEE! KlIOiil^EJ ^AlOllg M 
a MEOICh 

oioii EAia urn sol hem bhei smsj «ieekj xnoitia^ fiiAioofe. mia a? aao(io), 4 

?H2J AIM WEEK! EEKDIbH(21-24) S *IEEE! SfcSsBdS W«>«3)3 0171 Alfe *Rje| ffll 

a 3^ ciaaoow s»b 4 7hej aim ?4ee£](swlo-swl3)oi g^g ma m tfatfo. 

WIS CI3a(10)£ LI5CH EEI^I Ai2(/XDP)CHI °]^H SEI»AI EIH, ^EIM dH(ACT, 

/ACT) Oil °IM ojOIIOIS EICH CHEE0.^(AXi j)l □ 39*101 WIS WEEtS ' ^SdS(/MIL» m^t\ 
H, AIM ?4EEf£! EEPW(21-24)S Qi!°] ^ □ 30(10)21 Diia ?-]EEf£j ^gdH(/MWL)Qil °\M =? 
SEIO) ?-IEEh2i i!H(PX0-PX3, /PX0-/PX3)Q1I 2JtH A1M 9IEE^(SWL0-SWL3)1 ^?S§H2, WEEI- 

oi ha§ a is «^(30)~ °-^E|M dH(ACL /ACT)Oil BJtH SCHIOI^ EICH fe^l 01Efll±(AXmn)M 

□ 39 SKfl ?JEE^i dH(PX<0:3>. /PX<0:3>)M IW, 

E 3g E 224 M^EQilAI Qj|°l g° C|3Q(10)2J flSEOIQ. 

oin eais uffif boi, miej aaadote lutieim $ieeei eehjihisjw, aaaacvuroa 
q aagr(vpp)2f sxiasr<vss) awiwi sia a^Ein, ^aoii 2aa-(vpp)oi a^fEin. pa 

□ £E|tWI 6!2(/XDP)WI 2j$H BIOIEIS KIS^ MB!XI±E1(PM11) a OlEEfl^CAXi j )7\ TflOIMOil 
2W S^EI^ 211 E± eaxi^Ei(NM11-M«l13)2L HIS^ M|H AI^Ei(PM11 )2h 2!IH^ M2HA|^Ei(NM1 1 )2J 

Aj^roi o« E |fcd Aj2;( ACT )oj d^Ei A] s ( /act) on bj^h wicheio) aaa(vpp)« siHia(iHvii)oi a^Kfe 
nHi maxi^Ei(PMi2)2K «aoii aasr(VPP)oi a^ti^, amEi(iNvii)2j s^as(B)oii. 21*1 Taicn 
eich ma^ E2Hxi±Ei(PMii)2f S3J3IA e2hxi^ei(nmi i >2| §s saa EBiia^j aer(Am aiw^ 

alS^ eej^l^E1(PM13)2K J2aS(VPP)0l WftKL. afcHE1(INV11)2| SB|dS(B)g ^2A|?I^ 2SUIH 
(INV12)2K ^BOII Uagf(VPP)OI a^lEIJl, ^ B!«EI(IMV11, INV12)2| fiqeXHHI 31EIH, 

78 01 MOB gAia^T(VSS)OI 21 MBW^CPMH, PM15)2K B30II BXISST (VSSJMQ 

«agr(VBB)oi a^ran, >iioim:^ aissj Eaiawi s^eioi ^ eis^ mbxi^ekphm, pmi-S)2| e 
Eiiejoii £B aaafe. asa^ m^hai ^ei (nmh) a T^a^r (vbb)ihi a^a ?i]E^ m^ai^ei 

(NM15)2K 7101 MM ^EIM 4!S(ACT)^ a^lEIOI ?3I0)E|0) 21 S± eEHA|^E1(NM15)2J ^Qi| flgg 
(VBB)l Ai^^^g ?*7m= 2?a^ EBHAI^Ei(NM16)l SSBfOl ^SEICfl, EIE^ E5HA|^E1(PM15) 

a aia^ e?hxi^ei(nmi4)2j s§ gga EaiamiAi na ?-iE^a ^dsc/Mwu:^ g^so. 

E 4^ E 2EJ M^EQilAj AIM SIEEf£l EEF0|bfl(21 )2| 4^11 S3E0IQ. 0I7|A1^ 47H2J AIM ®EE\ 

a EEhoibH(2i-24)^ 7^01 sas^i ausofl amei aim ^EEia EEi-oibH(2i)a2i ast^a. 

OIWI EAia U&h »0L AIM ?-JEEh°! EEfO|bH(21)^ ?4EE^a »a.*(30)2| ?JEE^" ^ 

6J5:(PX0)2h »agf (VBB) AK3I0II *!S 33311, 7ilO|M7h S1EI0) OflSJ WEEJH *^S4«a 

t/MWLPf a^fEin, aia EEiiaoi aim ^ee^cswlidqii a^Eioi aim ^EE^ao«LO)g 
ofe ^Hoii naer(vpp)pi a^ei- ms^ M?HAi^Ei(PM2i) a ^hchi Aia^(VBB)oi a^hEi^ ess^ 

Ma;X|>£l(NM21)2K gHCKI Aia^(VBB)0| a^EIH, TIIOIMM ^33 d^(/PXD)^ a 

71-EIO) AIM ?-JEBF°J (SWL)OI gS^H E|~ 2IS^ ^^Al^Ei(NM22)l StBTO ^« a 

E 5^ E 22J B^EWIAI ?JEEh°' dH »a^(30)2| ^A1I SISEOIQ. 

OIOII EAia m\ SOL *IEEia ¥.±iJ as S*5*(30)& OlEai^CAXmnm ofe a 

E7J0|E(ND1)2K aE7i!0|E(ND1)2j «q'dS(D)B B?aAI?l^ abHE1(INV21)2F, °4EIM aS(ACT)DII 2J 

wioiEioi 7aasr(VBB)g a^^^s a^ee ais^ m?hai^ei(nm31)2k a^aa °^eim as(/ACT) 

Oil E|^H 7HICHEICH Hagf(VPP)! a^^^^ EIE^ M?HX|iEf(PM31)2K ^3 Oil saa(VPP')0| 

a^Ein, 7ioim^ Aissi Eaami a^Ein, ^^oii nasr(ypp)oi a^ha mz± m?hai^ekpm32) 
a ^oii eie^ EiH7a±Ei(PM3i)oii ^i^h a E ^^^3 a^a iias(vpp)oi a^ra^ eis^ m?hai^ 

E1(PM33)2K ^HOi! »a2T(VBB)0| a^EIH, 7H0|M^ -A1S2J EElfflOO 9§EIH, ^^rOil Aia^(VBB)OI 

a^ia enE^r ^ai^eknm32) a ±^oii a«a^ M?HAi^Ei(W43i)oii ej^h a^^s a^a Aia^ 

(VBB)OI a^^' 3!S£ e?HAI^E1(NM33)2K TilOIM^F 5« aiEIOi aS32KVDD)OI a^FEIS, EBia 
01 ^ EIS^ M?HAj^Ei(PM32, PM33)2J EaiaOil 5S 3SB 2SS^ ebhx|Xe1(NM34, NK35)2K 71101 
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M7 r 51 31&I01 SXia^(VSS)0| 37IEI3, EMSJOI oge^ M?H7;i±Ei(NM33, nm32)sj E33 
Oil SS SSB EIS± eaXI^E1(PM34, PK35)2L 3a^(VPP)2l- 2!]S^ Egjx|^E1(NM31) AIOI0I1 31 
S1£I3, B3-O0 H3£r (VPP)OI 37rEI3, 7flO|E?l> El£± M?HAI±E1(PM33) SI ?5E± M^HXI^Ei 
(NM35)2| S# SIB EfiilSJWI 31B ElE^r E2!J|^E1(PM36M 7flOIM0fl a§Ja^(VDD)OI 37 r a 2! 
E^ MSH*l±E1(NM36)2h g30ll *iaSJ(VBB)OI 37r£13, 71IOlk7|> E|E± M?H7^E1(PM35) 9 21! S± 
^Xl±Ei(NM32)BJ SI 3§a E3I301I 311! 2!££ ^HXI±E1(NM36)2L 71101 M7r §W S1EI0] 
E|£± M2HX|^Ei(PM36) SJ 2!£± EgjXI±E1 (37)2] SIS EM30II 31EI3, ^30fl 33^01 



01 3?ra M2HA|^E1(NM39)1 St^FOt TfiSD. 

WlAi 2!£± E2H73^Ei(NM34, NM35) SI KS^ ESjAI±EKPM34, PM35)2J 8* E&A30I 3E 

7flO|S(ND1)EJ S 3bHEKINV21)£| g^EWHHI SlaCL 

E|E± E?HX|£E1(PM37)2|- 2!£± M?HA|±Ei(NM39)2J §g 3gg E3130I g^EWl ^gdfOI «|E 
EF3 a£(PX<0:3>)g ^Ste, Oil 3tHE1(INV22)g M£f>\0\ eiflB $iEEr3 £!£ 

(/PX<0:3>)1 geitKIh 

OlEh SOI & BfESI OilSEI §X|2J ?4E^3 *l|D|5l^2J ^EHHhOI £E(stand-by mode)Oil 

A|2| g^g £3^3 U-831 SCK OPIAl^, ^Efll WISEI £]EEr3 THICH^I SEJ ^SjLIHDI EE 

#EH31 2HU6I3 AIM ^EilSE H^r S^rr ^IHtJhOI EE 2£H(HI AIOI?! 

UflSOICh 

373, ^iHyioi SE(stand-by mode)WIA) AIM ?-|EEf£] (SWL0-SWL3)°1 LOEIM a£T3 TcIS^ 

(VBB)2;£ 

E*h ^IHHWI SE01IA1 g? Cisaa EE|7«| ds:(/XDP)^ £.s=> EilgOIES as:(A)^ 3a£HVPP), 
3H1E1(INV1))y S^&!S:(B)'& SXia^(VSS), 3B1E1(INV12)2J g^d2(C)^ 3a£MVPP), irE(NII) 
SJ sa« 7a2^(VBB)0| BD. UJ&AL 0)13 WEEK! 2(/MWL)~ aaa(VPP)OI SO. 

DIM, AIM ^Eil#E 2!!S^ MBXI^EKNMIB), 3bHE1(INV11 )2| H|S^ M£j XI ^Ei (OIEAI) S 

3bHE1(INV12)2| 2«E^ MSHXI^EI (OIEAI )01IAi hs»| El ~ Oil, li-^a HhOI 012 (self -reverse 
biasing) g>^l Al-gSrOI 0|E1£t AIM **yi#E ai* fa 4= ^, H3° h (VPP)e g}gS °-HE|M 

dS(/ACT)0|| 2J$H ^ICHEI^ KIS^: M2HXI±E"| (PM 12)011 °JtH ^BUroi EEOllAi^ »S«H1, BSSf 
(VBB)g' -5S|EI« dH!(AGT)OII 2JtH WOiEIS 2!S^ eaXliE1(NM16)M EJ^H "±S!HK)I EEOIIAIS »E»I- 
Oj H2^(VPP)2}- 79S^(VBB)ES A1M ^ai#E SSI Is 4= 

^HUroi SEOilA) °-ijEIM i!2(ACT)^^ aiHOI^I OH SOU, u|££ e^7q^Ei(FM12)2h 2!!S^ M?HA| 
^EKW16)~ & EE EICH 2iQ. CKW, a^SjES UHxIEIOI (HI 3 5^ □ 301(1 0)011 A1 USST 
(VPP)Hh WSSf(VBB)ES A1M ^£II#E IIE^ M2HA|^Ei(PM12)2f ^S^ M^XI^Ei 

cnmi6)E4 nm as a a. 

E^ 3mE1(INVH)^| EIS^ EaH^Ei(DIEAI')2J N-S(N-wel QSF 3bflE1(INV12)2| 2!S^ egH^I^EI 
(OIEAI )2J P-l(P-weii)S E 60)1 SAI-S Uffir SOL 2^ HS^(VPP)2F »3^(VBB)0il 31EIOI »7| 
U-SQU" 3Uja.(INV11)2| u|E^ ^SjAI ^Ei(DIEA|)2r 3HiE|(.INV12)2| 2!S^ MSX|iEi(D|EA|)S S 

^ s«<aar(Hi*-vt)8 ^i rasoii swekinvh, invizji Moh ms/ais ^eii#e ^ai^ 

3g 2«)W?I BH. 

Etj", E 500 EAIB ?-JE£F3 4J2 W8¥(30)2| EIS^ MgXl^EI (PM33, PM37), e?S^ MS!XI 

^E1(NM33. NM36) gj 3bHE1 ( INV21 )°J EIE^ Ma^Ei(OIEAI)M WoH AIM ^ai#E a«^ H^TII 

0171 Ai. 3fc«E1(INV21)2J IIE^ .§a XI ^Ei (OIEAI )8 WoH AIM ^E||#E 3S= E 8011 EAIB 

hi-?i- ^oi n-im nasf(vpp)oi aawoi s^as^e ^i uflsoii °ai^ eg ^owitii sq. 

IlS^ M?HX|^E1(PM33, PM37)g WoH AIM ^Eil#E aWM SOI^I £loH ^BHWI EEOJAI^ 

era a ^eim as:(/ACDoii si« sioiEi^ eie^ mb^^h(p«31)^-b ee eioj na^ h (vpp)oi eie 

^ Ma*l£E1(PM33, PM37)0|| SfE§ ^CK 

UlWm^., 2!!S^ ESHX|>,E1(NM33, NK36)g g^H H^fe AIM ^ai#E a^M 101 71 *lof) ^BblOl 
SEOIIAI^ °^EIM Aj2(ACT)0|| 2J^H XilOIEI^ 2!S^ M?HX|^E1 (NM31 )7 r g ElOi »aS(VBB)OI 
2!S^ ^SJX|^Ei(NM33, NM36)0(I 37|-E|X| SfE^ t!CK 

DIEh ITOI 0113 ^ C|3C1(10) g| i!2 (30)011 Ai H^Til E|^ AIM ^31 6 E a 

OfeHHIAl 6fffl& HfEr SOL ^ SSOJ [&# BtEfll OIIEEI §»2J ?JEBr3 «IO|S|S£ TtlS^jS ?-JEEh 

3 =?s.m mm «EEf3ooAi2i Di^ig stm^ui, aim ^ai#E awi mom 

71le^3 L117IEIM ?4EEr3 ^ A^oFIl, ^7^3 %M SMSIEII Old (channel 

Implantation) SOI ^S-«! (triple-re 1 1 ) 01 go 1-01 N-S2I- P-l UfOIOi^S £f(VPP)2r 

waa(VBB)g 37©H3i gqasra sr= ^^ixj^eii a^km asa^(voo) Bxm sxia 

^(VSS) Hiu a^l gOIH, ^E-^-a H^OICH^ g,^(se If -reverse biasing)! 3a 

s(vpp) vm\ ?aagr(VBB) ews h§u am ^ siiph sick 

OrgEI S UHrsi^ ^A|0«^ 0BA|2) ^ 2Eg, SSX£r3 §§iS^?B?|2J 71 
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m Mtm m9\m mn am* 4.s, es. otto a soidi, oisiy eg 01 

ShSJ e©l§^S?|Oil ^5>— 32ES MOW If 20IQ. 

(ST) M!4»f 
1 

?a#sj ?jee>°!s »eh misei §*i°i sieek! hoi asm soiaj. 

si umiaks ssasrsaD naeroi °9fei£ an as bioioig <>e.w 69i nasr akjiwi hi 
^eoi sieiii, e« biroicH^s snssrso- xiss-oi °9iei= H2 sis umioig ^Bia 

691 ^SST 'AKHM H2 4=B0| S3EID1, S^S! CHEfll^g U39 0112! PSD) 

2K 

69i Ma gs? Papon sin ass a dHWi situ $iee>2!§ ^^?h°i ais «esis 

EEI0ltfl2K 

bj uioioi^s 69i nssroi spei^ hi as droioia 69i nasf akjioii hi ±21 s 4=boi 

33EI2, fflJ'HWICH^S 691 733^01 °9(EI = H2 aS dIOIOig 4=B2h 691 7f| SST AHDI01I H2 ± 
?IS 4*B0I S3EI01, EJ^i! CHEMie P39 oK2 SIESE! J?i±£J >JSg 691 AIM SI 

EE£! EEKJIHKHI 2J7h8e SISSE! Sjt^H iJS IfiS 4=3S SfiSKJt 2§ sgS£ Sfe BJ 

EH 01 SSI S«2| SIEE>°! HOKIS. 

§^2 

H I Wl SIWAI. 
^aumi EEOIIAI, 

69i hi ±21 § £A>= 69i hi as hioich^ 4=B5i «i tiioioi^s uss-oi spras 

691 H2 ^SIS 691 H2 as HIOICH6 £S2) «l aiOICH^e 691 A)2SDI °PfEI^ 31 «■ 

95^ ^§2SSfe KESI OiaEl §»2| SEEK! HOISIS. 

H I *HH1 aoiAJ. 

691 i9|'S! iXfe i3f °-"EIS AI5I7I HOIdSOfl 2|oH HOtSI^ 3tf §9E£ ofe ffl- 

EH M25I g*|2| HOJSIS. 

H 1 tHHI 21CHAI, 

691 as U 101016 4=9£ 6>S B S6Efe 2§ ^KEg Sfe &EHI DUESI &x|2| ?JEEI°i 

hoiss. 

SB 
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